
DOCUMENT RESUME

ED 119 559 HE 007 298

AUTHOR Armstrong, Roberta A.
TITLE The Development of New Admissions Standards for Fall

1975 University of Minnesota Freshman. Office for
Student Affairs Research Bulletin. Vol. 16, No. 1.

INSTITUTION Minnesota Univ., Minneapolis. Office for Student
Affairs.

PUB DATE Oct 75
NOTE 36p.

EDRS PRICE MF-$0.83 HC-$2.06 Plus Postage
DESCRIPTORS *Academic Standards; *Admission Criteria; *Higher

Education; Institutional Research; *Multiple
Regression Analysis; Predictor Variables; Statistical
Analysis; Tables (Data); *Test Results

IDENTIFIERS *University of Minnesota

ABSTRACT
The development of new admisgions standards for

freshmen entering the College of Liberal Arts, the College of
Forestry, the Institute of Technology, and the University of
Minnesota at Morris is described and supporting research presented.
The new admissions standards, which are based:on-a multiple
correlation and regression approach using first-quarter freshman year
GPA as the criterion, permit applicants to submit the Preliminary
Scholastic Aptitude Test (PSAT) or the aptitude tests of the American
College Testing Program (ACT) for both admissions and placement
purposes. This research project was originally organized into three
parts: (1) preliminary research on 1972 university freshmen; (2) the
development of new admissions standards on 1973 freshmen (for whom
some PSAT scores were available) ; and (3) the establishment of
cutting scores on the new admissions standards. After cutting scores
on the new admissions criteria were developed, a fourth stage of
research, best described as a process of double-checking earlier
results, was undertaken. Table 1 of this document summarizes each
phase while the remainder of the document discusses the phases in
more detail, presenting supporting data at each stage of research.
(Author/KE)

***********************************************************************
Documents acquired by ERIC include many informal unpublished

* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal *

* reproducibility are often encountered and this affects the quality *

* of the microfiche and hardcopy reproductions ERIC makes available *

* via the ERIC Document Reproduction Service (EDRS). EDRS is not
* responsible for the quality of the original document. Reproductions *
* supplied by EDRS are the best that can be made from the original. *
***********************************************************************



office for student affairs RESEARCH BULLETIN

Lrl

Lc\

CT`

1--1
THE DEVELOPMENT OF0 NEW ADMISSIONS STANDARDS

LiJ FOR FALL 1975 UNIVERSITY OF MINNESOTA FRESHMEN

N

Roberta A. Armstrong

Reporting and Research Division
Admissions and Records

Abstract

U S DEPARTMENT°, HEALTH,
EDUCATION WELFARE

NATIONAL INSTITUTE OF
EDUCATION

THIS DOCUMENT HAS SEEN REPRO.DUCED EXACTLY AS RECEIVED FROMTHE PERSON OR ORGANIZATION ORIGIN.AUNG IT POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRESENT OFFICIAL NATIONAL

INSTITUTE OFEDUCATION POSITION OR POLICY

The development of new admissions standards for
freshmen entering the College of Liberal Arts,
the College of Forestry, the Institute of Tech-
nology, and the University of Minnesota at Mor-
ris is described and supporting research pre-
sented. The new admissions standards, which are
based on a multiple' correlation and regression
approach using first quarter freshman year GPA
as the criterion, permit applicants to submit
the results of either the Preliminary Scholastic
Aptitude Test (PSAT) or the aptitude tests of
the American College Testing Program (ACT) for
both admissions and placement purposes. A dis-
cussion of followup research related to the
equivalence and adequacy of the selected cut-
off scores is also included.
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When the Minnesota Statewide Testing Program decided to re-

place the Minnesota Scholastic Aptitude Test (MSAT) with the Pre-

liminary Scholastic Aptitude Test/National Merit Scholarship Qual-

ifying Test (PSAT) in 1973-1974, many colleges which had previous-

ly used the MSAT for admissions purposes were suddenly faced with

the difficult task of revising admissions standards for fall 1975

freshmen, the first group of applicants for whom substantial num-

bers of PSAT scores would be available. Several colleges at the

University of Minnesota--the College of Liberal Arts (CLA), the

College of Forestry, and the University of Minnesota at Morris- -

had been using MSAT scores as an admissions criterion, usually in

-combination with high school rank.

University personnel concerned with admissions agreed that

every effort should be made to use the PSAT not only for admis-

sions decisions, but for course placement purposes as well. Minn-

esota high school students could then submit only PSAT scores to

the University for both purposes. Since the University had long

followed a policy of announcing admissions standards well in ad-

vance of application deadlines to assist potential applicants in

assessing their chances of admission, it was necessary to define

the new admissions requirements early in 1974. Therefore, a re-
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Preus for their assistance throughout the course of this study.
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Dr. Dallis Perry (Minnesota Statewide Testing Programs), and Ms.
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search project was initiated in the fall of 1973 to identify the

combination of variables which could best be used for admissions

and placement.

This research project was originally organized into three

parts: (1) preliminary research on 1972 University freshmen,

(2) the development of new admissions standards on 1973 fresh-

men (for whom some PSAT scores were available), and (3) the es-

tablishment of cutting scores on the new admissions standards.

After cutting scores on the new admissions criteria were de-

veloped, a fourth stage of research, best described as a pro-

cess of double-checking earlier results, was undertaken. Table 1

summarizes each phase while the remainder of this paper discusses

the phases in more detail,presenting supporting data at each stage

of the research.

Preliminary Research on 1972 Freshmen

When this research project was begun in the fall of 1973,

no criterion data were available for students entering that quar-

ter, so a preliminary investigation of fall 1972 freshmen was in-

itiated for several reasons. First, we wished to investigate the

relationships among variables which were potential predictors of

collegiate academic performance (e.g., test scores and various

high school measures). Second, we wanted to explore possible

criterion measures. Third, we had to identify the need for tests

on a college-by-college basis. It was hoped that these initial

studies would allow us to eliminate unproductive approaches and

concentrate on areas Which looked promising when criterion data

WAYSS..44,1
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Table 1

Summary of Development of New Admissions Standards

Time Research Phase Key Events

Fall, 1973 Preliminary research
on 1972 freshmen

1. Correlation and
multiple regression
selected as research
strategy.
2. Criteria narrowed

to fall GPA and fall
completion ratio.
3. Predictors nar-
rowed to ACT, PSAT,
MSAT, SAT, HSR, and
high school grades.

Winter and Spring,
1974

Research on 1973 freshmen
(basic statistics, corre-
lation and multiple regres-
sion and analyses); consul-
tation with University col-
leges; analysis of possible
weighting schemes

1. PSAT or ACT an-
nounced as new test
requirements for
fall 1975 applicants
to CLA, Forestry, IT,
and Morris.
2. PAR/AAR selected
as admissions com-
posites for CLA, For-
estry, and Morris;
ITAR-A/ITAR-P selec-
ted for IT.

Summer, 1974 Research related to es-
tablishing cutting scores

Cutting scores for
admission on each
composite were an-
nounced.

Fall, 1975
through Spring,
1975

Verification of new criter-
ia in consultation with the
Minnesota Statewide Testing
Program; equating studies of
AAR and PAR, ITAR-A and ITAR-P

PAR/AAR equivalence
table circulated;
ITAR-A/ITAR-P equiva-
lence table circula-
ted.
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for the 1973 freshmen with PSAT scores became available early

in the winter quarter of 1974.

A variety of potential predictors based on high school per-

formance was considered: high school rank (HSR); high school

academic GPA; high school average GPAs in English, mathematics,

natural science, and social science; and number of high school

units (years of study) in the same areas. A similar array of

aptitude tests was explored: the Scholastic Aptitude Test (SAT

verbal and math, very similar to the PSAT); the American College

Testing Program aptitude tests (ACT English, math, social stud-

ies, natural science, and-composite); and the MSAT. Criterion

measures examined were: fall-quarter freshman-year grade point

average (fall GTA), freshman year GPA (year GPA), number of

ABC credits completed, ratio of credits satisfactorily completed

to those attempted (completion ratio), and total credits com-

pleted. Basic statistics on every variable (means, standard

deviations, number of cases available) were collected for each

college and the University as a whole, and the intercorrelations

among test, aptitude, and potential criterion variables were

computed.

Analyses of the 1972 data led to several conclusions. First,

fall GPA was the best criterion measure that would be available

for the 1973 freshman group (i.e., it had the highest correlation

with relevant predictor variables such as HSR). Fall completion

ratio was also of some interest and warranted further investiga-

tion. Other criteria considered either could not be predicted

6
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well or would not be available. Second, the best single pre-

dictor of fall GPA was HSR (r = .36 for all University freshmen,

males and females combined); other high school performance mea-

sures also correlated well with fall GPA (e.g., high school Eng-

lish GPA, math GPA, social and natural science GPAs), with rs

ranging from .28 to .34. The aptitude tests studied--SAT, ACT,

and MSAT--correlated between .27 and .34 with fall GPA. Both

SAT and ACT correlated well with the MSAT, suggesting that chang-

ing admissions requirements to substitute one or both of them for

the MSAT would probably cause little, if any, loss in validity

when compared with our previously used criteria. Since the SAT

may be considered an estimate of PSAT scores (e.g., an SAT

verbal score of 580 is equivalent to a PSAT score of 58 if both

were taken at the same time), the results were encouraging and

implied that the PSAT could be a useful test for admissions pur-

poses. In addition, the fact that the tests under consideration

(primarily the ACT and PSAT) had mathematical aptitude subtests

suggested that, especially in technical programs, these tests

might do a better job of prediction than the long-used MSAT, a

test of verbal aptitude only.

In general, correlations of tests and high school variables

with college performance in the 1972 group were relatively low.

This can be attributed, at least in part, to the nature of the

population; correlations are always lower in a group already se-

lected on variables similar to those on which the correlations

are based because of the restriction in range on the measures.

7
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(Several colleges had been using high school and test data to se

lect students and because of this tended to have few students in

the lower aptitude range.) Some difficulties were also observed

with the GPA criterion. In recent years, the GPA has been in

flating somewhat in all the colleges, thus reducing the available

range. In addition, CPAs do not necessarily mean the same across

students owing to differential grading policies of individual col

leges or instructors. It was also noted that performance in the

colleges was differentially predictable (i.e., student grades

could be predicted much better in some colleges of the University

than in others, and in some cases variables that predicted well

in one college were far less effective in others).

Results of the research on 1972 freshmen were widely dis

cussed by University admissions staff members and college person

nel. By the end of December 1973, several conclusions had been

reached:

1. Further analyses would be made using data on fall 1973

freshmen for whom PSAT scores were available.

2. Criterion variables in these analyses would be fall GPA

and fall completion ratio (the ratio of courses satisfactorily

completed to those attempted in the fall quarter only).

3. Predictor variables to be investigated further would be

HSR, SAT, PSAT, MSAT, ACT, high school CPAs in English, mathematics,

social and natural science.

4. Further analyses would be of the correlationregression

type, the same model that-had been used to establish previous ad
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missions criteria.

5. Additional information was needed before a decision could

be made on which tests were acceptable for admissions purposes;

this primarily involved obtaining validity information on the PSAT.

Research on Fall 1973 Freshmen

Early in the winter of 1974, analyses of the 1973 freshman

group, who by then had completed their first quarter at.the Univer

sity, were begun. The first step was matching the PSAT scores

obtained from the Educational Testing Service via the Minnesota

Statewide Testing Program with freshman data. Of the 6,903 cases

on the PSAT tape 1,873 matched with our fall 1973 applicants, and

of that number slightly, over 1,300 were for fall 1973 enrolled

freshmen. Table 2 shows the relationships of a variety of high

school performance and aptitude measures to fall GPA for this fin

al group of enrolled freshmen. As in the 1972 group, HSR is the

best single predictor of fall GPA, although none of the other var

iables is far behind. Clearly, there is no statistical basis

for selecting onetest or aptitude over another. All correlate

at approximately the same level with fall- GPA. (Early in this

phase of the study it was decided to drop fall completion ratio

from consideration. As a single variable, it was a less adequate

measure of performance than fall GPA. Potentially it could have

become part of a composite criterion also including GPA, but

this type of analysis was considered too complex given the time

pressure for the present study. Future research in this area

might well investigate a canonical correlation approach to the

9
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Table 2

Correlations of High School Academic Achievement
Measures and Aptitude Tests with Fall GPA

Achievement/
Aptitude Measures r Mean

Standard

Deviation

Number
of Cases

USR .36 70.7 23.4 6709

High school GPAs:
Academic .28 2.9 .9 7475

English .33 3.0 .7 7258

Mathematics .32 2.7 .9 6861

Social science .32 3.0 .8 7165

Natural science .33 2.8 .9 6811

MSAT .30 41.8 11.7 6506

ACT:

English .31 20.3 4.7 6775

Math .31 23.2 6.7 6774

Social studies .29 22.6 6.3 6775

Natural science .28 24.7 5.9 - 6775

Composite .35 22.8 5.0 6775

SAT:

Verbal .25 515.8 101.5 586

Math .31 567.0 106.3 588

PSAT:

Verbal .32 48.2 8.9 1335

Math .31 54.0 9.6 1335

Note. Fall 1973 freshmen, colleges and sexes combined.

10
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criterion issue as one way of incorporating additional relevant

variables.)

The next step in the research was a regression analysis for

each college using various predictor sets, selected on the basis

of earlier results and following consideration of data that might

be available at the time of application. A step-wise regression

using all variables was also used, as we were interested in de-

termining the maximum relationship which could be obtained.

Table 3 gives the results of these analyses. A combination of

test data and high school achievement measures predicts fall

CPA better than HSR (or other high school data) alone. In most

colleges HSR plus PSAT is as good or better than HSR plus ACT

or SAT in predicting GPA in the fall of the freshman year.

Following a review of these early results, CLA, Forestry,

IT, and Morris decided to continue using tests as part of their

admissions requirements. (Other colleges and campuses, while

they might use tests for placement or counseling purposes, de-

cided not to require them fol. admission.) PSAT and ACT were

considered equally acceptable by these four colleges, and so

the University announced early in March 1974 that fall 1975

applicants could submit either PSAT or ACT scores to those col-

leges for admission purposes, and that the same test would also

be used for course placement in English, mathematics, and chem-

istry. (Some promising results were obtained from preliminary

regression analyses using PSAT or ACT scores plus high school

data to predict course grades in these areas. Research con-

1 1
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cerned with placement decisions will be discussed in a subsequent

paper and, therefore, is not presented here.)

Since only four colleges planned to use tests, further analy-

ses concentrated on students in these colleges. Three samples of

fall 1973 freshmen who had high school and criterion data were used:

1. PSAT sample--955 students for whom PSAT data were avail-

able.

2. PSAT/ACT sample--about 859 students for whom both .PSAT

and ACT scores were available.

3. ACT sample--4,115 freshmen in these colleges for whom

ACT data were available.

The PSAT sample consisted of students who had, on the average,

performed better in high school and who obtained higher aptitude

test scores and slightly higher University performance. The mag-

nitude of these differences may be seen in Table 4, which compares

the group of students for whom PSAT, HSR, ACT, and University

grade data were available with a similar group for whom PSAT scores

were not necessarily available. We planned to develop newstand-

ards including PSAT scores on the PSAT sample and standards includ-

ing ACT scores on the ACT sample since this would permit the maxi-

mum number of cases for each analysis. However, we were concerned

that regression analyses done with the PSAT on this relatively

small, somewhat-biased sample would produce misleading results.

The PSAT/ACT sample was used as one check on this. ACT regression

analyses were done both for this group and the total ACT sample;

the results were quite similar, both in terms of the correlations

13-
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Table 4

Comparison of Fall GPA, HSR, and ACT Scores for
the PSAT Sample and the Total ACT Sample

PSAT
Sample
01=909)

ACT
Sample

(N=3,695)

Fall CPA 2.9 2.8

HSR 85.9 77.8

ACT:

English 22.5 21.6

Math 27.2 25.3

Social studies 25.5 24.3

Natural science 27.5 26.3

Composite 25.8 24.5

Note. Fall 1973 freshmen; CLA, Forestry, IT, and Morris; sexes combined.

14
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(shown in Table 5) and the B-weights, thus giving us some confi-

dence that the PSAT correlations and regression analyses using

the small sample would have adequate validity.

Several sets of predictors were used in these regression

analyses:

1. HSR and ACT composite

2. HSR, ACT English, and ACT social studies

3. HSR, ACT math, and ACT natural science

4. HSR, PSAT verbal, and PSAT math

5. HSR and PSAT verbal

6. HSR and PSAT math

These sets were selected for a variety of reasons. Ultimately,

of course, we wanted to have an admissions index similar to the

old college aptitude rating (CAR) in computational simplicity

(CAR = [HSR + MSAT college percentile)/2). We had also determined

earlier that a combination of high school performance and test

data was a better predictor than either alone. Further, we were

trying to develop an index that would be available on almost all

applicants, and high school rank is more readily available than a

variety of separate high school GPAs.

The results of the regression analyses using these six sets

of predictors are given in Table 6. Generally, the results are

fairly good in terms of the magnitude of the correlations. There

is some difference in the correlations obtained for each college,

however. For example, regressions involving HSR and PSAT verbal

or ACT English and social studies are best for Morris and CLA,
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Table 5

Comparison of Intercorrelations of ACT, HSR, and Fall GPA
for the Total ACT Sample and the PSAT/ACT Sample

ACT

Variable/sample Fail GPA HSR 'English Math

Social

Studies

Natural
Science Composite

Fall GPA

ACT .37 .31 .30 .30 .27 .37

PSAT/ACT .41 .39 .31 .34 .26 .40

HSR

ACT .34 .43 .27. .32 .43

PSAT/ACT .35 .40 .27 .31 .42

ACT English

ACT :35 .54 .44 .69

PSAT/ACT .38 .53 .47 .71

ACT Math

ACT .43 .60 .79

PSAT/ACT .44 .58 .78

ACT Social Studies

ACT .60 .81

PSAT/ACT .62 .81

ACT Natural Science

ACT .84

PSAT/ACT .85

ACT Composite

ACT
PSAT/ACT

Note. The total ACT sample (N=3,695) consists of all CLA, IT, Forestry, and Morris

fall 1973 freshmen for whom ACT scores were available. The PSAT/ACT sample

(N=894) is the subset of the total ACT sample for whom PSAT scores were also

available.
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whereas similar regressions using HSR and PSAT math or ACT math

and natural science are better for IT than for the other two

colleges. This suggests that separate admissions indexes might

be used for IT'and the CLA/Morris students.

The next step in the analyses was to determine appropri-

ate weights for each-component of these predictor sets. The

regression analysis yields a set of B-weights which are the op-

timal weights for these variables and when applied yield the

highest relationship with the criterion; however, practical ex-

perience and research (Guilford, 1965) has shown that integral

weights (single digit weights such as 1, .2, or 5 rather than

.02356 or .5157) work very nearly as well. So, the ratios of

the B-weights to one another within college were calculated,

and integral weights reflecting these relationships were used.

Other integral weighting schemes were tried because they were

simple to calculate, looked reasonable, and so on. For each

student, the new integral-weighted variable was calculated.

Then these new variables were correlated with fall GPA to yield

the correlations shown in Table 7 (HSR and ACT composites) and

Table 8 (HSR and PSAT composites). (Each new variable name

indicates its composition [e.g., H1C2 means 1 X HSR + 2 X ACT

composite standard score].) Clearly, considerable violence can

he done to the original B-weights before a significant loss in

predictability occurs. For each college, many different admis-

sions indexes could be selected but only two--one involving the

PSAT, the other the ACT--were chosen for each college group. For
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IT, the following indexes were selected:

ITAR-P = HSR + 4(PSAT math)

ITAR-A = HSR + 2(ACT math + ACT natural science)

For CLA and Morris, two other indexes were agreed upon:

PAR = HSR + PSAT verbal + PSAT math

AAR = HSR + 2(ACT composite)

The criteria for selecting indexes were primarily correlation with

fall CPA in the colleges, ease of computation and communication

to the educational community, and face validity (i.e., a composite

was not selected for IT that appeared to weight verbal ability

more highly than mathematical).

The next step--the most important from the point of view of

high school students and counselors waiting to hear about new ad-

missions standards--was to determine the cutoffs for admission.

Establishment of Admissions Cutting Scores

As a first step in determining cutoff scores, the research

staff met with personnel in each college to discuss the criteria

for selection of standards. The results of these-meetings are

summarized briefly below:

CLA described their philosophy as making the top

50% of high school seniors eligible for admission.

Alternately they expressed a desire to admit the "same

kinds" of students as were currently admissible under

CAR of 50 or higher criterion.

Morris, which had previously used the same ad-

missions standards as CLA, planned to continue this

21
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practice.

Forestry, like Morris, planned to use the CLA ad-

missions standard with the addition of some course pre-

requisites in mathematics.

IT had already been using the ITAR-A, a combination

of HSR and ACT math and natural science scores, requir-

ing a score of 180 or above on this index for admission.

In addition, they believed that their target population

could be described as somewhere within the top 20-25%

of high school seniors. IT's admission requirements

also included a fairly extensive background in mathe-

matics and the sciences.

After these initial meetings with college personnel, the task of

the research staff was to translate the philosophies of the col-

leges into cutoff scores. The discussion that follows is confined

to CLA and IT because Morris and Forestry planned to use the CLA

requirements.

Several sources of inform'ation were used to establish cutting

scores on the PAR and AAR for the College of Liberal Arts. First,

an attempt was made to determine what proportion of high school

students had been eligible for admission in the past at various

levels of the CAR. To do this, the CAR was calculated for a samp-

le of approximately 43,784 high school juniors in 1971 -72 for

whom both HSR and MSAT scores were available. (At that time MSAT

was taken by and HSR calculated for almost all Minnesota high

school juniors.) A percentile distribution was prepared for this

'2
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group which suggested that about 51.9% of the students were elig-

ible for admission under the old requirement. Since this figure

was very similar to the philosophical standard mentioned by the

College, it was decided to set standards making 50% of the high

school population eligible. (Later research showed that the CAR

distribution used here was in error, in part because there was

some bias in the MSAT testing--some high schools tested only

college-bound students rather than all juniors as instructed- -

and in part because there was something wrong with the magnetic

tape data used to prepare the distributions. The effect of this

problem on the College, and on Morris and Forestry as well, will

be discussed in more detail in the following section.) Second,

estimates of the average PAR for high school seniors were made

using the normative/standardization data for the PSAT/NMSQT for

Minnesota high school juniors (Perry, 1974). It was believed

that the data on juniors would provide a close enough approxi-

mation of senior data for our purposes.. For high school juniors,

an average PAR, a composite of HSR plus PSAT verbal plus PSAT

math, may be estimated by taking the sum of the averages for

each component for the same group (Cf. Nunnally, 1967, pp. 142-

143,for an explanation of the statistics used). Using this pro-

cedure, PAR (high school junior mean) = HSR (high school junior

mean) + PSAT verbal (high school junior mean) + PSAT math (high

school junior mean). In actual score terms then, PAR = 50 + 35

+ 40,or 125. It should be noted that the standardization data

provided by Perry combine scores from the PSAT/NMSQT (the test

"3
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recommended for college-bound students) with SCAT scores (recom-

mended for students who are planning a technical education or are

undecided); thus, although we have used average PSAT scores of

35 and 40 respectively in the equation above, these are averages

based on all high school students, not just on those who took the

PSAT/NMSQT. Using this approach, the estimated cutoff value of

125 would make approximately 50% of all high school juniors eligi-

ble for admission.

Unfortunately, similar Minnesota norms for unselected high

school students were not available for the ACT composite score.

ACT norms are prepared each year by the testing program, but are

based only on students who take the test battery, a typically

college-bound group of students. Contacting the ACT research

staff, we located a set of norms on an unselected high school samf-

ple thought to be representative of national high school students

of about 10 years ago, which could be used as an estimate of an

unselected 'group of Minnesota high school seniors. According to

these norms, the median ACT composite score for unselected high

school seniors was 15.6. Using the technique described above to

estimate an average AAR, we get AAR (high school senior average) =

HSR (high school senior mean)+ 2 x ACT composite (high school sen-

ior mean). Or, in actual score terms, AAR = 50 + 2 x 15.6, or 81.2.

Based on experience with the Minnesota ACT college-bound norms

compared with national norms and other test information that showed

that the Minnesota students typically score a bit higher on apti-

tude tests such as this, the AAR value obtained above was adjusted,
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somewhat arbitrarily, upward to 85.

The CLA staff approved the AAR cutoff of 85 and the PAR cut-

off of 125 with the assumption that they would be admitting ap-

proximately the same type of student as was previously admitted

with the CAR greater than or equal to 50. As will be seen in the

next section, this was not exactly the case, which caused some

problems for the College and necessitated a reevaluation of their

standards for admission the following year. We also assumed

that the two values were roughly equivalent since there was not

enough time to initiate a formal equating study prior to the

announcement of cutoffs.

For IT, the establishment of new standards was slightly

simpler because they were already using a cutoff of 180 or above

on the ITAR-A and wished to continue doing so. Thus, we simply

needed to establish a roughly comparable value for ITAR-P. Since

there was no way to determine what proportion of high school stu-

dents achieved an ITAR-A score of 180 or above (as was done with

the PAR described above) or to estimate an ITAR-P cutting off

approximately the same proportion, we relied on IT's estimate

that about 20-25% of the senior class should be eligible under the

standard. A Tough estimate of ITAR-P cutoffs at each percentage

level could be made using the procedure described above for de-

termining the average high school score on the PAR and AAR. This

method is, however, less accurate as estimates are made further

from the average since the variances of the individual components

of the composite are not equal. Under the circumstances, it was

25
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agreed that such estimates might work reasonably well since IT

applicants could meet one of three standards for admission: HSR

of 75 or above, ITAR-A of 180 or above, or the new cutoff score

on the ITAR-P. These multiple criteria would guard against error.

In addition, the IT staff was willing, as a further check,to re-

view individually the application of students who came near the

new cutoff scores. Estimates of ITAR-P at the 75th percentile

(257 eligible) and 80th percentile (20% eligible) were then made,

giving suggested cutoffs of 271 or 284 respectively. A cutoff of

280 was selected for this year, with the understanding that addi-

tional relevant data would be collected and the situation re-

viewed later in the year, with the possibility of modifying stand-

ards for fall 1976 applicants.

In Retrospect, or How Did We Do?

During the process of developing new admissions standards we

were painfully aware of the inadequacy of some of our data as well

as our need for haste and its undoubted effect on the research.

Therefore, even as the new standards were being announced, plans

were being made to check our conclusions against a variety of ad-

ditional criteria, which are described below.

Revised CAR Distribution

The Minnesota Statewide Testing Program was asked to prepare

as representative a CAR distribution as possible for 1972-73 jun-

iors, the last class for whom MSAT scores were available, as a

check on the proportion of high school seniors admissible under

the old standards. If a distribution were prepared for all stu-

2
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dents who had HSRs and MSAT scores, bias would be introduced since

all high schools did not test all students. In some cases, only

students who planned to attend college were tested, which would

serve to bias the distribution in the direction of higher CARs

since college-bound students tend to score higher. One way to e-

liminate this bias in the CAR distribution, then, was to elimi-

nate all schools which did not test almost all their students.

This was done by checking the number of tests taken against the

number of HSRs for a given school and eliminating schools that

did not have at least 90% as many MSATs as HSRs. (HSRs are gen-

erally available on virtually all students in a school because

the school must report grade averages on all students before the

Minnesota Statewide Testing Program will calculate HSR.) Using

this proportion as our criterion, we eliminated 36 high schools

from the sample, leaving almost 500 public and private high

schools. Table 9 gives the unbiased distribution by sex for se-

lected CAR values. CLA's old admission standard of a CAR of 50

made only about 40% of the high school population eligible for

admission, not nearly the 50% we had estimated previously. (In

practice, the CLA admissions staff had reviewed and often admit-

ted a number of students in the CAR 40-49 range, Altpsince this
t4pty

was not widely known, it is difficult to estimate the effect of

this practice on total proportion of students eligible for ad-

mission.) Potentially, CLA could get many more freshmen than

expected in fall 1975, a matter of considerable concern in this

time of diminishing resources. Upon receiving this information,

4) r7
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Table 9

Unbiased CAR Distribution for 1972-73 Minnesota Juniorsa

CAR

Cumulative Percentage Percentage eligible
for admission with
CAR > this valueFemale Male Total

99 100.0 100.0 100.0 0.0
.95 98.0 98.9 98.5 2.0

90 94.8 96.8 95.8 4.7

85 91.2 94.5 92.9 7.8

80 87.1 91.7 89.4 11.3

75 82.5 88.8 85.6 15.2

70 77.2 85.3 81.2 19.7

65 71.9 81.3 76.6 24.3

60 66.4 77.2 71.8 29.1

S5 60.6 72.7 66.7 34.4

50 54.3 67.7 61.0 40.1

45 48.0 62.4 55.2 46.0

40 41.4 56.6 49.0 52.1

35 35.1 50.8 42.9 58.3

30 28.6 44.4 36.5 64.8

25 22.3 37.3 29.8 71.5

20 16.3 29.7 23.0 78.3

15 11.1 21.9 16.5 84.8

10 6.2 13.6 9.9 91.4

5 2.3 5.4 3.8 97.2

a
N = 51,982; mean = 43.67; standard deviation = 25.78.
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the CLA staff tightened admissions policies (e.g., by admitting

fewer marginal students below the cutoffs). It was also decided

to review more carefully the standards for 1976 admission.

Minnesota Normative Data on the PAR and the ITARP from the Minn

esota Statewide Testing Program

As soon as high school rank and PSAT/NMSQT or SCAT scores

were available for 1973-74 juniors, it was possible for the Minn

.

esota Statewide Testing Program to prepare normative data on ad

missions indexes involving these elements. Only schools which

tested all or virtually all of their juniors were included, so

these distributions are comparable to the CAR distribution des

cribed above. Distributions were prepared for females, males,

and females and males combined on:

RSR + V + M

HSR + (V + M) junior percentile

HSR + V junior percentile + M junior percentile

2 x HSR + V + M

2 x HSR + (V + M) junior percentile

2 x HSR + V junior percentile + M junior precentile

HSR + 4 x M

HSR + 4 x M junior percentile

The abbreviations "V" and "M" refer to Minnesota verbal and math

scores respectively, the score scales which may be used with PSAT

or SCAT scores. For students who had taken both tests, only PSAT

was counted. Two of these distributions--HSR + V + M and HSR + 4 x M

for the sexes combined--were of interest since they were essentially

29
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the same as the PAR and ITAR-P respectively and as such could as-

sist in determining whether our estimated cutoff scores were ac-

curate. Tables10 and 11 give cumulative percentage distributions

for selected values of these two indexes, as well as noting the

percentage of students eligible for admission with an admission

standard greater than or equal to the index value. The CLA cut-

off of 125 on the PAR was slightly too generous because it made

approximately 52.2% of the high school juniors eligible. The

addition of this discrepancy to the earlier-noted errors on the

CAR distribution created a potentially difficult situation for

CLA. Even several months after the fact it is difficult to es-

timate how, this problem could have been foreseen. The ITAR-P

cutoff of 280 for IT, however arbitrarily selected, is quite

near the 20% figure we sought.

Equating the PAR and AAR

A sample of 1,289 fall 1973 University freshmen for whom

both PAR and AAR scores could be computed was selected. Two cum-

ulative percentage distributions were prepared for this group,

one each for PAR and AAR. These distributions were then graphed

and a smooth curve was drawn to minimize sampling errors. Then,

PAR and AAR scores sharing the same percentage points on these

curves were read from the curves; these scores were considered

equivalent. Table 12 gives the results of this equating process.

Although slightly different sets of data were used for selecting

the AAR and PAR cutoffs, respectively, the selected cutoffs are

very nearly equal, with a PAR of 125 equivalent to an AAR of 84.
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Table 10

Distribution of HSR V M (PAR)

for 1973-74 Minnesota High School Juniors
from Schools in Which Virtually All Students Were Tested

HSR V
Cumulative

M Percentage

Percentage eligible
for admission with
PAR > this value

235 99.9 .1

225 99.4 .6

215 98.2 1.9

205 96.1 4.3

195 92.4 8.1

185 87.6 13.0

175 82.2 18.5

165 76.0 24.7

155 69.5 31.1

145 62.8 37.8

135 55.8 44.9

125 48.6 52.2

115 41.2 59.6

105 34.0 66.7

95 26.9 73.9

85 20.0 80.6

75 14.0 86.7

65 8.3 92.3

55 3.9 96.4

45 1.2 99.1

35 .1 99.9

a
N = 43,491; mean = 128.74; standard deviation = 44.86.
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Table 11

Distribution of HSR + 4(M) [ITAR -P]
for 1973-74 Minnesota High School Juniors

from Schools in Which Virtually All Students Were Tested

HSR + 4(M)

Cumulative
Percentage

Percentage eligible
for admission with
ITAR-P > this value

380 99.8 .2

360 98.8 1.2

340 96.5 3.6

320 92.9 7.4

300 87.4 12.9

280 80.4 19.9

260 72.5 27.9

240 63.8 36.6

220 54.2 46.3

200 43.9 56.6

180 33.7 66.3

160 23.7 76.7

140 15.0 85.5

120 7.5 92.8

100 2.6 97.6

80 .5 99.6

60 .1 99.9

a
N = 43,500; mean = 215.84; standard deviation = 67.60
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Table 12

PAR/AARa Equivalence Table

PAR AAR PAR AAR PAR AAR PAR AAR

240 4-4 165 205 .-(-4- 149 170 4 123 135 92

239 4 165 204 4 149 169 4-4- 123 134 91

238 4 165 203 4-4 148 168 122 133 90

237 164 202 4 148 167 121 132 4-4- 89

236 4-4 163 201 147 166 120 131 4 89

235 4 163 200 +4 146 165 119 130 88

234 .44 162 199 4 146 164 118 129 87

233 4 162 198 -(-4 145 163 117 128 4 86

232 4 161 197 4 145 162 116 127 4-4 86

231 4-4- 161 196 144 161 115 126 85

230 4 160 195 143 160 114 125 84

229 +4 160 194 "(-4 142 159 113 124 83

228 4 160 193 4 142 158 112 123 4 82

227 4-4 159 192 141 157 111 122 4-4- 82

226 4 159 191 140 156 110 121 81

225 4.-. 158 190 4 139 155 109 120 80

224 4 158 189 4-4 139 154 108 119 79

223 4 157 188 138 153 4 107 118 78

222 +4 157 187 137 152 4-4 107 117 4 77

221 4 156 186 +4 136 151 106 116 4-4- 77

220 +4 156 185 4 136 150 105 115 76

219 4 156 184 135 149 104 114 75

218 4 155 183 ++ 134 148 4 103 113 74

217 4-4 155 182 4 134 147 +4. 103 112 73

216 4 154 181 133 146 102 111 72

215 4->- 154 180 132 145 101 110 71

214 4 153 179 +4 131 144 100 109 70

213 4 153 178 4 131 143 99 108 69

212 4-4 153 177 130 142 98 107 68

211 4 153 176 129 141 97 106 67

210 152 175 128 140 96 105 66

700 i )
) si 174 127 139 4.--4. 95 104 65

708 , I'd 173 126 138 4 95 103 64

20/ 150 172 L25 137 94 102 63

206 4 149 171 124 136 93 101 62

100 61

Note. This equivalence table is based on 1289 1973 University freshmen who had HSR

and both PSAT and ACT test scores available. Equivalence for low scores (i.e., be-

low 125 for PAR and 85 for AAR) should be considered approximate because of the

relatively small number of students in this range. The table is set up so that PAR

equivalents of AAR scores may be obtained and vice versa; for example, the AAR

equivalent of PAR scores of 178 and 179 is 131, but the closest PAR equivalent of

an AAR of 131 is 179.

aPAR = PSAT Aptitude Rating = HSR + PSAT verbal score + PSAT math score

AAR = ACT Aptitude Rating = HSR + 2 x ACT composite score
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Equating the ITAR-A and ITAR-P

A similar procedure was used to determine the ITAR-A and

ITAR-P score equivalence. The results, based on the same sample

as those for examining PAR/AAR relationships, are given in Table 13

Again we were pleasantly surprised to find that our somewhat ar-

bitrarily selected cutoffs were nearly equivalent: An ITAR-A of

180 is the same as an ITAR-P of 278, only 2 points lower than the

selected cutoff.
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Table 13

ITAR-A/ITAR-Pa Equivalence Table

33

ITAR=A ITAR-P ITAR -A ITAR-P ITAR-A ITAR-P ITAR-A ITAR-P ITAR-A ITAR-P ITAR-A ITAR-P

239+4398
239+ 397
239+ 396
239+ 395
239+ 394

239+ 393
239+ 392
239+ 391
238 390

237 389

222+4360
221+ 359
221+4358
220+ 357
22044356
220+ 355
219+ 354
219+4353
218 < 352

218+4351

206+ 322
'206+4321

205+ 320
205+4319
204+ 318
204+4317
203+ 316
203+4315
202+ 314
202+4313

184 284

183+ 283
183+4282
182 281

181 280

180+ 279
180+4278
179 277

1784 276
178+4275

157 246

156+ 245
1564+244
155 243

154 242

1514 241

1534+240
152 239

151 238

1504- 237

126+ 209-
1264- 208

125 207

124 206

1234+205
123+ 204
122 203

1214+202
1214 201
120 200

23644388 217+ 350 201 < 312 177 274 1504+236 119+4199

236+ 387 217+4349 20144311 176 271 149 235 119+ 198

235+4386 217+ 348 200+4310 175+ 272 148 234 118 197

235+ 385 216+ 347 2004 309 175+4271 147 233 117 196

234 384 216++346 199+4308 174 270 146 232 116+4195

233+ 383 215+ 345 199+ 307 173+ 269 145 231 116+ 194

233++382 215+4344 19844306 173+4268 144 230 115+ 193

232 4381 214+ 343 198+ 305 172 267 143 229 1154+192

232+ 380 214+4342 197+ 304 1714 266 142 228 114 191

231 379 214+ 341 197+ 303 171+4265 141 227 113 190

2304 378 213+ 340 196+ 302 170 264 1404 226 1124+189

23044377 213+4339 196+ 301 169 263 14044225 112+ 188

229 376 212 < 338 195+ 300 1684 262 139 224 1114+187

228+4375 212+ 337 19544299 16844261 138 223 111+ 186

228+ 374 212+4336 194 298 167 260 137 222 110 185

228+ 373 211+ 335 1934 297 166 259 136 221 1094 184

22744372 2114 334 1934+296 1654 258 135+ 220 10944183

227+ 371 21144333 192+ 295 1654+257 1354+219 108 182
22644370 2104 332 191+ 294 164 256 134- 218 107 181
226+ 369 21044331 191+4293 163+ 255 133 217 1064 180
225+ 368 2104 330 1904+292 163+4254 132 216 1064+179
22544367 209+ 329 189+ 291 16244253 131 215 1064 178
224+ 366 209+4328 189+4290 162+ 252 1304+214 105 177
22444365 2084 327 188 289 161 251 1304 213 104 176

224-4 364 20844326 187 288 160+4250 129 212 103 175
2234+363 2084 325 186 287 1604 249 128+ 211 102 174
2234 362 20744324 1854 286 159 .248 1274+211 101 173
2224 361 2074 323 18544285 158 247 1264+210 100 172

Note. This equivalence table is based on 1289 University freshmen who had HSR and both
PSAT and ACT test scores available. Equivalence for low scores (i.e., below about 125
for ITAR-A and 207 for ITAR-P) should be considered approximate because of the relative-
ly small number of students in this range. The table is set up so that ITAR-A equiva-
lents of ITAR-P scores may be obtained and vice versa; for example, the ITAR-A equivalent
of ITAR-P scores of 360 and 361 is 222, but the closest ITAR-P equivalent of an ITAR-A
of 222 is 360.

a
ITAR-A = IT Aptitude Rating-ACT = HSR + 2 x (ACT Math + ACT Natural Science score)
ITAR-P = IT Aptitude Rating-PSAT = HSR + 4 x PSAT Math score
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